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There is an increasing awareness of the importance of the syncytiotrophoblast (ST) membrane, which has led to its biochemical characterization by several groups of workers (Boyd et al., 1979; Whitsett et al., 1979; Ogbimi & Johnson, 1980) . Morphological zonal variations in the normal human term placenta have been described by several investigators (Burgos & Rodriguez, 1966; Teasdale, 1978) . There are also differentiated regions of placental cell surface that have been shown to be associated with exchange of materials between maternal and foetal circulation (Fox, 1978; Clint et al., 1979) . One would expect that these differences would result in some localization or receptors and membrane enzymes according to their particular functions. It has been suggested that plasma membrane facing the maternal side is rich in alkaline phosphatase and 5'-nucleotidase and the basal membrane facing the foetal side is rich in (Na+ + K+)-activated ATPase and adenylate cyclase (Whitsett et al.. 1979; Boyd et al., 1979) .
The purpose of this investigation was to isolate and characterize placental ST membrane in order to delineate those areas that have different physiological functions.
Fresh term placentae from uncomplicated pregnancies were used for all preparations. Membranes (A) were purified by differential and discontinuous sucrose-density-gradient centrifugation described by Snary et al. (1976) . with some modifications. Briefly, a washed microsomal pellet obtained by this technique was placed on top of a discontinuous sucrose gradient consisting of 37% (w/v) solution overlaid with 25% (w/v) solution. The sample was centrifuged at 65000g for 16h in a MSE 65 centrifuge. Membranes collecting at the interface of the gradient were removed and washed thrice with Tris/HCI buffer. pH 7.3, by sedimentation at lOO000g for 30min.
Microvillous plasma membranes (B) were prepared as described by Smith & Brush (1978) . The microvillous pellet ( 100000g) was then further purified by discontinuous sucrose density gradient centrifugation as described for the preparation (A).
A further preparation (C) was obtained by using the tissue remaining from preparation (B) and treated as in preparation (A).
The distribution of plasma-membrane marker enzymes alkaline phosphatase, 5'-nucleotidase and (Na+ + K+)-activated
ATPase did not show a specific localization in microvillous membrane (B) or in non-microvillous preparation (C). The total enzyme activities were usually 2-3 times higher in (B) compared with fraction (C). Compared with total homogenate, all membrane fractions. (A), (B) and (C), were enriched approx.
2-5-fold in 5'-nucleotidase and (Na+ + K+)-activated ATPase and more than 10-fold in alkaline phosphatase. Further purification of (B) by sucrose-density-gradient centrifugation, as used for preparation (A), resulted in a further 2-fold enrichment of 5'-nucleotidase. Basal or fluoride-stimulated adenylate cyclase activity could not be demonstrated in preparation (B) by the method of Whitsett et al. (1979) . but assaying cyclic AMP by the cyclic AMP-binding-protein assay described by Brown et al. (1972) . There was, however. considerable activity of this enzyme in preparation (C).
All three types of membrane preparations consisted primarily of plasma-membrane vesicles as viewed by electron microscopy. The preparations were found to be free of specific enzyme markers for subcellular contaminants.
The distribution of the protein bands by sodium dodecyl sulphate/polyacrylamide-gel electrophoresis (Weber & Osborn, 1969) showed a similar pattern for all three preparations. Seven major bands were observed, with apparent mol.wts. of 38000, 43000, 48000, 78000, 85000, 90000 and 140000. Approximately seven minor bands were also seen. There were three minor bands in the 30000-35 000-mol.wt. range, three around 55000-65000 and another one. around 115000.
Our results show that adenylate cyclase activity is absent from microvillous (B), confirming the results of Whitsett et al. (1979) ; unlike these workers, however, we have shown that this enzyme is distributed quite evenly in preparations (A) and (C). Moreover, our membrane preparations do not display the biphasic enzyme distribution that led Boyd et al. (1979) to claim that the fraction containing adenylate cyclase and (Na+ + K+)-activated ATPase represented the basement membrane and the fraction containing alkaline phosphatase and 5'-nucleotidase represented the microvillous fraction. We further characterized our preparations (A) and (C) by using specific antibody against type IV collagen, which is a constituent of the basement membrane (Bailey et al., 1979) . By using indirect immunofluorescence we were unable to detect the presence of type IV collagen in preparations (A) and (C). This antibody showed specific binding to the basement membrane in sections of term placenta by indirect immunofluorescence (S. F. Contractor, unpublished work).
In view of its regulatory role in cyclic AMP metabolism. it is not surprising to find adenylate cyclase activity distributed throughout the non-microvillous area of the ST membrane. It is now clearly established that the ST membrane is rich in many different receptors whose functions depend on cyclic AMPmediated processes. This work now needs to be extended to define those processes linked to the adenylate cyclase system of ST membrane.
